&a&act-We present new psychophysical estimates of the size of the rod pool for bkaching adaptation in the human retina. We estimate that at S&g nasal azcentricity in the human retina the size of the adaptation pool for rods is between 5 and 7.5 min arc. This estimate is compatibk with the extent of the dendritic spread of rod bipolars located in this region of the primate retina and with the area -pied by roughly 50 rods in this parafoveal rqion of the human retina. Thus a candidate for the site of adaptation is the bipolar cell whose nceptive field is comprised of approx. 50 rods. These estimates repmscnts the lowest measuremen ts to date of the size of the adaptation pool for rods.
INTRODUCTION
Threshold8 can remain elevated long after light stimulation has been removed. The loss of sensitivity in the areas directly exposed can be linked to protracted neural and photochemical changes in these retinal areas, and the recovery of sensitivity is familiarly known as dark adaptation. There is considerable evidence to sup port Rushton's idea (1965) that for human vision the effects of adaptation are evident mainly at a neural site which combines the signals of many rods and which he called the "adaptation pool." The elegant experiment of Rushton and Westheimer (1962) appeared to show that the loss of sensitivity after a bleach is not solely confined to the bleached area but spreads uniformly throughout areas extending up to 30 min arc away from the bleaching locus. Andrews and Butcher (1971) and Barlow and Andrews (1973) , however, presented evidence for a decline in the desensitizing effects of a bleach with distance away from the bleaching site. Their evidence is consistent with a nonuniform spread of the effects of bleaching adaptation. More recently, MacLeod, Chen and Crognale (1989) have estimated the size of the 'The experhnents repomd here were pwfolmed while the authors wem at the University of Califoa San Diego.
pool using experimental methods which eliminate the contaminating effects of eyemovements. The latest set of experiments have yielded a smaller estimate for the size of the bleaching pool, about 10 min arc of visual angle at 1Odeg eccentricity as compared to the 30 min arc of visual angle estimated at 4.5 deg eccentricity by Rushton and Westheimer (1962) . In this report we provide an estimate for the spread of adaptation which is yet smaller. We estimate, on the basis of the results from two observers, that the size of the rod pool is between 5 and 7.5 min arc. We compared the return of sensitivity after spatially uniform bleaches and grating bleaches which were equated for total flux. We used the same test stimulus, a uniform circular spot, afttr the patterned bleaches as well as after the uniform bleach. For a particular spatial frequency of the grating bleach, if adaptation is pooled over less than half the extent of a bar width, then the return of sensitivity, measured with the uniform test, should be more rapid after the grating bleach than after the uniform bleach, since the unexposed areas after the grating bleach have retained their sensitivity, whereas all areas have been exposed, albeit to half as much light, after the uniform bleach. As the spatial frequency of the grating bleach is made finer, fewer receptive fields can escape
